During consultations on weight management in childhood obesity clinics, the additional costs incurred by healthy eating are often cited, as an economic barrier to achieving a better nutritional balance.
INTRODUCTION
One of the cornerstones of weight management in obese children is nutritional advice aimed at improving the level of healthy eating, based on the Food Standards Agency's 'Balance of Good Health, Eat Well Plate' directive. 1 However, a significant barrier to achieving healthier eating behaviours, which the authors have encountered in the clinic, is the perception of both parents and some health professionals that healthy eating is, by necessity, more expensive. 2 To some extent, this perception is supported by studies examining differential food costs in both the UK 3 and US. 4 While conducting a study examining the feasibility of moving a hospital-based weight-management programme for children into primary care, the authors used data from food diaries of obese children with a body mass index (BMI) greater than the 98th percentile, to test the hypothesis that developing a model diet plan aimed at altering eating habits to improve healthy food choices as a component of a weightmanagement programme would entail excess cost to families. 5 These families might already be suffering from significant economic constraints, as obesity is possibly, although not necessarily, more prevalent among those in the lower socioeconomic groupings. [6] [7] [8] 
METHOD
Children aged 5-16 years, with a BMI ≥98th percentile, were recruited to the trial between April 2008 and June 2009, having been referred from primary care for weight management. After being screened for comorbidities and indicating their consent to be included in the trial, families were randomised to either a hospital-based clinic or primary care clinics situated in a large general practice to the north of Bristol or a health park in the south of the city. Prior to baseline, families were requested to fill in a 3-day dietary diary as accurately as possible, to bring to their first clinic appointment. The diaries were then scored for frequency of foods from each of the five food groups, and a calorific value was obtained using a food intake plan tool. 9 From the diaries completed, 13 were considered comprehensive in tabulation of food eaten over the 3 days, and were used in this study.
The selected diaries were analysed by obtaining weights for the foods consumed using the Food Portion Sizes Book. 10 Then, using McCance and Widdowson's Food  table, 11 a value was obtain for energy (calories) and fat intake.
The diary food information data were then theoretically adjusted to meet the estimated average requirements (EARs) for each participant, and current healthy eating
Background
During consultations on weight management in childhood obesity clinics, the additional costs incurred by healthy eating are often cited, as an economic barrier to achieving a better nutritional balance.
Aim
To examine whether adopting an improved theoretical, balanced diet compared to current dietary habits in children incurs additional cost.
Design and setting
Children aged 5-16 years (body mass index [BMI] ≥98th percentile) recruited to a randomised trial comparing a hospital-based and primary care childhood obesity clinics provided data for this study.
Method
Three-day dietary diaries collected at baseline were analysed for energy and fat intake and then compared to a theoretical, adjusted healthyeating diet based on the Food Standards Agency, 'Eatwell plate'. Both were priced contemporaneously using the appropriate portion size, at a neighbourhood, mid-range supermarket, at a budget supermarket, and on the local high street.
Results
The existing diet purchased at a budget supermarket was cheapest (£2.48/day). The healthier, alternative menu at the same shop cost an additional 33 pence/day (£2.81). The same exercise in a mid-range supermarket, incurred an additional cost of 4 pence per day (£3.40 versus £3.44). Switching from an unhealthy midrange supermarket menu to the healthier, budget-outlet alternative saved 59 pence per day. The healthier, alternative menu was cheaper than the existing diet if purchased on the high street (£3.58 versus £3.75), although for both menus this was most expensive.
guidelines promoted by the 'Eatwell plate'. 1 Each of the adjusted daily diets met EAR, included at least three meals, and snacks were allowed ( Table 1 ). The menus also ensured that the daily intake included three portions of dairy produce, protein (meat, fish, eggs, or vegetarian alternative) in at least two meals, carbohydrate with each meal, and five portions of fruit and vegetables throughout the day. Daily intake in this adjusted menu allowed one or two 'treats' such as biscuits or ice cream (represented on the 'Eatwell plate' as the fats and sugars section).
The menus (existing and adjusted) were then priced by obtaining the cost per 100 grams and calculating the cost of the relevant portion size for the child. Each item of food was priced for comparison at a major UK mid-range supermarket, a budget supermarket, and in local shops on a high street, all located within walking distance of the obesity clinic at the general practice in the north of the city. The costing of both menus was undertaken at each retail outlet in the same week (mid July 2010). Where direct comparisons were not available, for example when the budget supermarket did not stock a particular brand, a closely related product was used (for instance, satsumas for oranges, shortcake biscuits for all-butter biscuits).
RESULTS
The 13 diaries identified for this study were collected from 2 boys and 11 girls, with a mean age of 9.2 years (range 5.7-13.6 years) and BMI standard deviation score (SDS) of 3.0 (median 2.9, range 2.1-4.7).
Baseline measures indicated that the mean excess calorie intake per day for the group compared to the EAR was 221 calories. The adapted 'healthy' diet produced a mean calorie intake that was very close (7 calories) to the recommended EAR (Table 2) .
How this fits in
In primary and secondary care consultations addressing lifestyle changes to improve weight, health professionals frequently believe, and patients often cite, the extra economic burden of eating more healthily as a barrier to improved dietary habits. This study demonstrates that adopting a healthier diet is not necessarily economically prohibitive and patients should be encouraged to 'shop around' to reduce food bills when making these changes. A caveat to this message is that it is likely that the most economically disadvantaged, who may already purchase all food at budget supermarkets, will necessarily pay more to eat healthily.
British Journal of General Practice, January 2012 e2 In terms of daily cost, the cheapest option at £2.48 per day was the existing diet purchased at a budget supermarket. Adapting this diet to healthier options at the same centre of purchase resulted in a increase in daily cost of 33 pence to £2.81. In the case of a mid-range supermarket, adapting the existing diary to healthier options resulted in a negligible increase in cost of 4 pence per day, from £3.40 to £3.44, while adapting high street, independent shopping actually resulted in a 17 pence per day (£3.58 compared to £3.75) lower cost for a healthier diet ( Table 3 ).
Given that some dietary diaries indicated a calorie deficit compared to EAR, which seemed unlikely to be accurate in those attending an obesity clinic at least in the long-term, the study also analysed the changes in cost for only those with a positive calorie balance above EAR on the 3-day diaries (n = 9). All costs rose in this example, and the comparisons between shop types changed slightly -the gap between the existing and healthy diet reduced to 23 pence per day for the budget supermarket, while the healthier option proved less expensive for the mid-range supermarket and independent high street shops (Table 4) .
DISCUSSION

Summary
The study sought to examine the hypothesis that a real barrier to healthier eating in families with obese children is the added expense of such a lifestyle modification. While in absolute terms the cheapest option was to purchase foods of low nutritional quality from a budget supermarket, it was possible to identify healthier alternatives for an extra £2.31 per week in the same store. However, it was possible to eat a healthy diet for virtually the same cost at a midrange supermarket (a negligible 28 pence per week extra). Those people with no local supermarket appear to be able to reduce costs by switching to healthier options if all that is available is a local high street with independent traders. Furthermore, the study demonstrates that it is entirely possible to switch from eating a diet of low nutritional quality from a mid-range supermarket to a healthy diet from a budget supermarket and still reduce food costs. The conclusions are similar when analysing all baseline diaries, whether they reported sufficient food intake to attain daily EAR or not, or when only using those in which EAR was in a neutral or positive balance -a more likely scenario in a weightmanagement clinic.
Strengths and limitations
There are caveats to this work. The cost analysis of a healthy diet was based on models of better practice rather than actual changes in eating behaviours of these participants. Furthermore, it is undoubtedly the case that other factors such as taste, 12 time scarcity, 13 and cooking skills of the family 14 impact upon family food-purchasing choices. Finally, in the present economic climate, it is possible that the current cost of healthier food might rise at a higher trajectory than for low-cost, energy-dense food types. However, food cost is frequently cited as a reason for failure to address eating behaviours in the authors' clinical practice with obese children, and the study demonstrates that, at the moment, for the majority, this is a perceived rather than real barrier to making the necessary dietary changes.
Comparison with existing literature
The lowest decile of income before housing costs of low-income families for homeowners is £231, while that for tenants is £163. 15 In these very low-income families, incurring an extra £2.31 per week in food costs may well preclude switching to healthier alternatives. For such families, e3 British Journal of General Practice, January 2012 cost will be a factor and there may be a case for a voucher distribution through the benefit system or a discount card that specifically could be redeemed for healthy foods in participating shops. 16 Currently, 'Healthy Start' vouchers offer eligible families of children under 4 years of age, £3.20 per week: the vouchers can be used to purchase milk, fruit, and vegetables. 17 However, recent data point to socioeconomic status contributing little to this current obesity epidemic, 7, 8, 18 and thus the authors believe that these data indicate that for the majority of families in this country, it is possible to eat more healthily for little to no additional cost, and the perceived cost barrier is not in fact a reality. The present work is borne out by other studies in the US and New Zealand that have demonstrated no extra incurred cost in adopting a healthier diet. 19, 20 Implications for research and practice While further research on the real cost implications of healthy eating are warranted, consultations in general practice addressing weight may benefit from actively challenging a universal presumption that healthy eating is necessarily more expensive. 
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